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Specification 

1 . Title of Invention 
Input Device 

2. Utility Model Registration Claims 

(1) A portable input device having at least one mercury switch with 
multiple electrodes inside the device. 

(2) An input device as in Utility Model Registration Claim (1); wherein 
the device consists of a grip which can be held with a single hand having 
a switch on top, and a base attached to the bottom of said grip, or 
wherein the entire device is spherical with a switch on the surface thereof, 
or wherein the device is circular in a plane view and of reverse trapezoid 
shape when viewed from the side. 

. (3) An input device described in Utility Model Registration Claim (1); 
wherein the mercury switch has three or more electrodes. 

(4) An input device described in Utility Model Registration Claim (1); 
wherein the mercury switches ore arranged in multiple planes. 

(5) An input device described in Utility Model Registration Claim (1); 
wherein the mercury switches are arranged radially. 

3. Detailed Explanation of the Invention 
Field of the Invention 

The present invention relates to an input device that allows a graphic 
object to be moved vertically, horizontally, and diagonally on a CRT 
screen - and used, for instance, in computer games and others. 

Background of the Invention 

A computer game usually involves moving graphic objects, dots, or 
lines on a CRT screen horizontally or vertically from a certain position. To 
move such objects displayed on a CRT screen, a player enters instructions 
through a peripheral device. Traditionally, an input device looks as shown 
in Figure 1 . It is equipped with four keys: (A) to move the displayed object 
upward, (B) to the left, (C) downward, and (D) to the right. To move the 
object diagonally, for example 45 degrees and up to the right, a player 
has to perform a cumbersome operation. He/she has to either push Key 
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(A) and then Key (D), or vice versa. Input devices, such as joysticks shown 
in Figure 2 and joypads, have been developed recently to correct this 
poor maneuverability, The input device shown in Figure 2 has a handle 

(I ) , which stands almost perpendicular to base (3) and allows a player to 
tilt handle (1) toward base (3) freely, Holding base (3) in one hand and 
handle (1) in the other, for instance, a player can move handle (1) 
forward or backward, to the right or left, or diagonally forward or 
backward (45 degrees), thus setting multiple mercury switches inside the 
device to the "ON" or "OFF" position, thereby providing the same 
functionality as the conventional input device shown in Figure 1 . 
Pushbutton switch (2), shown in Figure 2, can be used to fire a laser beam 
during a game, for example. 

Such prior art, however, has a drawback: players need two hands to 
operate it - one holding the base and the other holding the handle. 

Object of the Invention 

The object of the present invention is to provide an input device 
which allows the user to control computers and other electronic 
equipment quickly and easily with one hand, etci. 

Summary of the Invention 

By installing one or more mercury switches inside the input device, the 
user of the present invention can control a computer or other equipment 
with one hand or a different but simple operation. 

Description of the Preferred Embodiments 

The preferred embodiments of the present invention will be explained 
below: 

Figure 3 shows one of the preferred embodiments of the present 
invention. In this embodiment, input device (100) has a grip (10), v\/hich a 
player can hold with a single hand, base (20), attached to the bottom of 
grip (10) allowing the device to stand firmly when a player places input 
device (1 00) on a flat surface, It also has pushbutton switch (30) on top of 
grip (10). Mercury switches (1 1), (12), (13) and (14), as shown in Figure 4, 
are installed inside grip (1 0). As shown in Figure 5, each mercury switch 

(I I) , (1 2), (1 3) or (1 4) consists of a glass cylinder (50), a precise amount of 
mercury (51) contained in the glass cylinder, and two electrodes (52) and 
(53), arranged perpendicular to each other on the surface of glass 
cylinder (50). These mercury switches are positioned at certain angles, as 
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shown in Figure 5. The switches are positioned so that leveling or tilting 
glass cylinder (50) makes or breal<s the connection across electrodes (52) 
and (53), thereby placing the switch in the "ON" or "OFF" position, Each 
mercury switch can detect one directional movement - forward, 
backward, right, or left. By installing a pair of mercury switches, positioned 
at precise angles as shown in Figure 6, the device can detect two 
directions, such as forward or backward, and right or left. Furthermore, by 
installing two pairs of mercury switches positioned at precise angles as 
shown in Figure 7, the device can detect four directions, i.e., forward, 
backward, right, and left. Taking advantage of mercury's liquid nature, 
the device can also detect diagonal movements through logical 
multiplication of "ON" and "OFF" signals from \wo adjacent mercury 
switches arranged radially, as shown in Figure 7. If a number of mercury 
switches are arranged radially, the device can detect many more 
directional movements, by combining the logical signals from each 
mercury switch. Mercury switches (11), (12), (13) and (14), shown in Figure 
4, are situated so that switches (1 1) and (1 2) form a pair, and switches (1 3) 
and (14) form another pair. Although switches (1 1), (12), (13) and (14) are 
arranged in multiple planes, each mercury switch's tilt is exactly the same 
as those arranged radially in Figure 7. 

Furthermore, using mercury switches (A), (B), and (C), as shown in 
Figure 8, allows the device to function similarly with only two mercury 
switches, rather than the four switches shown in Figure 4. Figure 8 shows 
that tilting (A), (B) and (C) sets the switches to the "ON" position. Figure 9 
shows that tilting (A), (B) and (C) sets the switches to the "OFF" position. 
The mercury switches in Figure 9 provide the same effect as those in Figure 
8. 

Figure 10 shows another embodiment of the present invention. In this 
embodiment, the input device is circular when viewed from the top and 
has a reverse trapezoid shape when viewed from the side, enabling a 
player to operate It with his/her palm, rather than holding a grip as shown 
in the embodiment in Figure 3. Figure 10 shows input device (200), 
pushbutton switch (210), and mercury switches (220). The mercury 
switches (220) are arranged as shown in Figure 11, with glass cylinder 
(221), mercury (222), and electrodes (223) and (224). 

Figure 1 2 shows yet another embodiment of the present invention. In 
this embodiment, input device (300) is spherical in shape, and pushbutton 
switch (350) is provided in an appropriate place on the spherical input 
device (300). Spherical mercury switch (310) is installed inside input 
device (300). As shown in (A) and (B) in Figure 13, mercury switch (310) 
contains less than half the sphere's volume of mercury (320), and has 
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electrodes arranged in four directions as si^own in the plane view of Figure 
13 (A), plus one at the bottom as shown in the front view of Figure 1 3 (B). 

Thus, in this embodiment, a player can operate the input device by 
simply tilting it in the direction that he/she wishes to move the object 
displayed on the CRT. 

Since this embodiment doesn't use any mechanical contacts, as 
opposed to the conventional cose, the device requires no base, making it 
quick and easy to operate with a single hand, etc^, 

Moreover, because the device in this embodiment detects tilt solely 
by shifting of the mercury, no contact wear occurs, making the device 
more durable, 

Finally, in this embodiment, the device can be operated without 
using any hands, by securing it to the player's head, foot, or body as can 
be seen in Figure 14, making it versatile for use by physically handicapped 
people. 

Use of a mercury switch encased in extra-hard glass makes the 
device more shock resistant in case a player drops it. 

Effects of the Invention 

As explained above, the present invention allows a player to control 
computers and other electronic equipment by operating the device with 
one hand, etc^. 

4.' Brief Explanation of the Figures 

Figures 1 and 2 show examples of a conventional input device. 
Figure 3 shows one embodiment of the present invention. Figure 4 
illustrates an arrangement of mercury switches inside the embodiment 
shown in Figure 3. Figure 5 illustrates the structure of the mercury switch, 
and Figul^e 6 shows a pair of mercury switches that can detect direction. 
Figure 7 is an arrangement using two pairs of mercury switches of the type 
shown in Figure 6. Figure 8 shows different types of mercury switches. 
Figure 9 shows mercury switches which turn "OFF" when tilted. Figure 10 
shows another embodiment of the present invention. Figure 1 1 illustrates 
the structure of the mercury switch used in the embodiment in Figure 10. 
Figure 1 2 shows yet another embodiment of the present invention. Figure 
13 illustrates the structure of the mercury switch used in the embodiment 
of Figure 1 2. Figure 1 4 is another embodiment of the present invention. 
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